Restoration of lipoprotein lipase activity in insulin-deficient rats by insulin infusion is tissue-specific.
The activity of lipoprotein lipase was measured in white and brown adipose tissues, red vastus lateralis muscle, and heart of rats that have been insulin deficient (streptozotocin, 75 mg.kg-1) for 2 weeks, and that have then received implants of insulin-delivering minipumps (17 U.kg-1.day-1) for 1 or 4 days. Normal glycemia was restored in insulin-deficient animals after 4 days of insulin treatment. Hypertriglyceridemia, but not hypercholesterolemia, was reversed after 4 days of insulin infusion. After 2 weeks of insulin deficiency, fasting lipoprotein lipase activity was lowered in all tissues studied. In white adipose tissue, lipoprotein lipase decreased to 50% of control values. After a single day of insulin infusion, even if tissue weight has not yet been greatly affected, total activity was completely restored to control levels. Enzyme activity in brown adipose tissue was also depressed in deficient animals, and insulin infusion was followed by a slow recovery of activity, to a level intermediate between those of control and insulin-deficient groups. Insulin status had milder effects on lipoprotein lipase activity in vastus lateralis muscle than in the adipose tissues. Deficient rats displayed 60% less activity than controls, and 4 days of hormone infusion only partially restored enzyme activity. There was a large loss of lipoprotein lipase in the heart following 2 weeks of insulin depletion, which was not counteracted by hormone infusion. Thus the speed and extent of recovery of lipoprotein lipase activity following hormone replacement in insulin-deficient animals varied widely among tissues. These findings suggest that insulin is part of the factors that determine the tissue specificity of lipoprotein lipase regulation.